INTRODUCTION
============

The principalobjective of periodontal treatment is to preserve the natural dentition by achieving and maintaining a healthy functional periodontium. It includes patient motivation and oral hygieneinstructions as well as mechanical removal of supra and subgingival plaque and calculus deposits, correction of plaque-retentive factors (eg. overhangs) and risk factor modification (eg. smoking cessation). Many adjunctive treatment modalities have been clinically used and investigated for their efficacy.

Historically, one of the main aims of the periodontal instrumentation is the removal ofinfected cementum. Therefore, vigorous hand instrumentation and root planing was required to remove part of the cementum and achieve a glass-wise smooth root surface \[[@R1]\]. However, it was shown that microbial endotoxins are not strongly attached on the root surface and that periodontal health can be accomplished without the removal of cementum by scaling and root planning \[[@R2]\].

Smart *et al.* suggested the word periodontal debridement to describe the light overlapping strokes used for instrumenting the tooth with a sonic or ultrasonic scaler.

Subsequently, the term has been used more broadly to describe the gentle but thorough instrumentation (by power drivenand hand scaling) aimed at elimination of plaque, endotoxin and calculus but not cementum \[[@R3]\]. *In vivo* and *in vitro* studies indicate that compared to manual root instrumentation, ultrasonic instrumentation produces less roughnessand less loss of root substance \[[@R4]\].

EFFICACY AND EXPECTATIONS OF NONSURGICAL PERIODONTAL TREATMENT
==============================================================

A thorough review by Cobb has been often sited regarding the expected outcomes of nonsurgical periodontal treatmentin probing depth reduction and clinical attachment gainat sitesthatinitially were 4 to 6 mm in depth or greater than 7mm. He reported mean pocket depth reduction of 1.29 mm and 2.16 mm respectively and mean gain of clinical attachment of 0.55 and 1.29 mm respectively. However Cobb described a loss of attachment of approximately 0.42 mm after scaling and root planning of shallow pockets (sites with an initial probing depth of 1 to 3 mm) \[[@R5]\]. These findings agree with three later systematic reviews and meta-analysis \[[@R6]\].

LIMITATIONS-DRAWBACKS OF NONSURGICAL PERIODONTAL INSTRUMENTATION
================================================================

Root sensitivity occurs in almost half of the patients after subgingival scaling and root planning. The sensitivity increases for a few weeks after treatment, after which it gradually decreases \[[@R7]\]. The success of the nonsurgical periodontal therapy islimited when patient is not compliant, in smokers and in patients with uncontrolled diabetes. The detrimental effect of smoking in thetherapeutic outcome of mechanical therapy is well established. A systematic review demonstrated that smokers respond with less favorable outcomes and less reduction in probing depths as compared to non-smokers \[[@R8]\]. One of the major drawbacks of the nonsurgical periodontal therapy is the treatment ofmulti-rooted teeth with furcation involvement.

Huyuan *et al.*ina systematic review assessing the 5-year survival rate ofmulti- rooted teeth concluded that nonsurgicalconservative furcation therapy is effective in preventing degree I furcation involved teeth from further inter-radicular disease progression. However, as the lesion progresses leading to increased attachment loss, this treatment presents some limitations including incompletecalculus removal and inability ofthe patient to access and optimally clean the area \[[@R9]\].

IATROGENIC PROBLEMS CAUSED BY NON-SURGICAL THERAPY
==================================================

1\. Reaction to medication or local anesthesia.

2\. Post-operative bleeding.

3\. Post-operative pain.

4\. Post-operative swelling and bruising.

5\. Post-operative infection.

6\. Increased sensitivity to temperature, which may resolve, may require further treatment, or may persist.

7\. Apparent changes in appearance of teeth due to gum recession as result of decreased inflammation.

8\. Margins of crown become visible.

9\. Exposed root surface due to recession, as noted above.

10\. Pain in teeth and roots.

11\. Need for changes in oral hygiene methods to remove food and plaque from between teeth due to increase size of triangle of space.

12\. Tooth mobility/loss.

EFFECT OF PERIODONTAL TREATMENT PROCEDURES ON THE PULP
======================================================

Pocket/root debridement in periodontal therapy by hand instrumentation (scaling and root planing, SRP) or ultrasonics is indispensable in the treatment of periodontal disease. However, this treatment is related witha number of undesired side effects. Except for recession of gingival tissues resulting in exposures of root surfaces, the instrumentation per se may also inadvertently remove rootcementum and the superficial parts of dentin. Thusenormous number of dentinal tubules will become exposed to theoral environment as treated root surfaces are normally left unprotected. Subsequent contact with microorganisms in the oral cavity is potentially harmful to the pulpasbacterial invasion of the exposed dentinal tubulesmay occur \[[@R10]\].

While localized inflammatory lesions may be initiated in the pulp, the experimental study by Bergenholtz and Lindhe \[[@R11]\] did not observe increased incidence of pulpal lesions in teeth subjected to SRP in comparison to non-treated teeth subjected to periodontal tissue breakdown alone. In the study, root surfaces denuded of root cementum were left open to the oral environment for up to 30 days. The finding that plaque accumulation on root dentin exposed by one session of SRP does not seriously threaten the vitality of the pulp has been confirmed in similarly designed experimental studies \[[@R12]\]. Yet, root dentin hypersensitivity may follow such treatment measures, causing an uncomfortable problem which is difficult to manage.

ROOT DENTIN HYPERSENSITIVITY
============================

Patients who have received pocket/root debridement in periodontal therapy may frequently experiencesensitivity of the treated teeth to evaporative, tactile, thermal, and osmotic stimuli \[[@R13]\] (Fig. **[1](#F1){ref-type="fig"}**). Usually, the symptoms, when they occur, develop and peak during the first week, and then subside or disappear within the subsequent weeks; they are, although uncomfortable, most often a temporary and sustainable problem \[[@R14]\].

Occasionally, the condition may become a chronic pain problem and may persist for months or years. Patients appear to be especially at risk after periodontal surgery. In a comprehensive questionnaire survey, severe painfulsymptoms were described in 26% of the subjects 6 months to 5 years after the completion of treatment,while 16%, treated non- surgically, reported pain symptoms \[[@R15]\]. In a clinical trial comprising 35 patients, Tammaro, *et al.*\[[@R16]\] observed that the incidence of sensitive teeth increased following non-surgical periodontal instrumentation in comparison to non-instrumented teeth after initiating a self-performedoral hygiene program in patients with moderate to advanced periodontal disease. While affecting amajority of the patients, pain was generally reported to be minor.Only a few teeth in a small number of the patients developed highly sensitive root surfaces.

PAIN AND DISCOMFORT FOLLOWING NON-SURGICAL THERAPY
==================================================

It has been demonstrated that tissue trauma occurs during non-surgical periodontal therapy \[[@R17]\]. This trauma can trigger local mechanoreceptors and polymodalnociceptors, the activation of which leads to the release of chemicals, such as prostaglandins, bradykinin, and histamine, and ultimately to the perception of painin the central nervous system.

Clinical studies referring to pain experience after non --surgicaltherapy are limited. Quantifying pain is difficult as it cannot be measured directly. Pain perception to a similar stimulus is highly variable from individual to individual. Pain may be measured using visual analogue scales whereby the patient is asked to indicate their level of pain by a markon a gradated scale from no pain to the most severe painimaginable.

Pihlstrom *et al.*\[[@R18]\] reported that patients experienced pain of significant duration and magnitude following scaling and root planning. Pain was reported to peak in intensity between 2 and 8 hours post therapy and on average lasted for 6 hours. Almost 25% of patients self-medicated to relieve pain after treatment. In addition to pain resulting from soft tissue trauma, patients may also experience root sensitivity following non- surgical therapy. Good oral hygiene measures resulting in low plaque scores prior to commencement ofnon-surgical periodontal therapy have been shown todecrease root dentin sensitivity.

IATROGENIC PROBLEMS CAUSED BY SURGICAL PERIODONTAL THERAPY
==========================================================

As with any surgical procedure, there are side effects that are commonlyshort-lived and in most cases do not continue to be of concern. They include, but are not limited to: possible momentary increase in tooth sensitivity, mostly to cold, more spacing between the teeth, that can also result in some food impaction, attachment loss due to surgery, esthetic problems due to root exposure- longer feeling and looking teeth, root caries, temporary slight mobility of the teeth, possible momentary restricted mouth opening and or jaw discomfort, temporary swelling, bruising, bleeding or infection, possibility of exposure of furcations and roots, which complicates postoperative supragingival plaque control.

Increased risks of bone healing complications have been observed in patients taking bisphosphonate medications. The risks of surgery are pain, swelling, bloodloss, reaction to medications, and infection. Otherpotential risks are root sensitivity, flap sloughing, root resorption or ankylosis, some loss of alveolar crest, flap perforation, abscess formation, and irregular gingival contours. The occurrence of these complications is low (1%) as reported by Pack &Haber \[[@R19]\].

Curtis *et al.* also compared the occurrence and severity of postoperative complications and pain among flap surgery, osseous surgery and mucogingival surgery \[[@R20]\]. They described only 5.5% of 304 treated cases had moderate to severe pain. Moreover, they indicated that osseous surgery was three times more likely to cause bleeding, infection, swelling or adverse tissue changes than mucogingival surgery. Mucogingival surgery was 3.5 times more likely to cause pain than osseous surgery and six times more likely than soft tissue surgery. If postoperative complications occur, they should be managed by precise and applicable treatment, which may include control of bleeding, suitable analgesics or antibiotics.

GINGIVAL RECESSION
==================

Gingival recession (Fig. **[2](#F2){ref-type="fig"}**) is an inevitable consequence of periodontal therapy. Since it occurs primarilyas anoutcome of resolution of the inflammation in the periodontal tissues, it is seen both followingnon-surgical and surgical therapy. Irrespective oftreatment modality used, initially deeper pocket sites will experiencemore pronounced signs of recession of the gingival margin than sites with shallow initial probing depths \[[@R21]\]. A general finding in short-term follow- up studies of periodontal therapy is that non-surgically performed scaling and root planing causes less gingival recession than surgical therapy, and that surgical treatment involving osseous resection results in the most pronounced recession. However, data obtained from long- term studies reveal that the initial differences seen in amount of recession between various treatment modalities diminish over timeowing to a coronal rebound of the soft tissue marginfollowing surgical treatment \[[@R22]\]. Lindhe and Nyman \[[@R23]\] found that after an apically repositioned flap procedure the buccal gingival marginshifted to a more coronal position (about 1 mm) during 10-11 years of maintenance. In interdental areas denuded following surgery, van der Velden \[[@R24]\] found an up growth of around 4 mm of gingival tissue 3 years after surgery, while no significant change in attachment levels was observed. A similar finding was reported by Pontoriero and Carnevale \[[@R25]\] one year after an apically positioned flap procedure for crown lengthening.

PERIODONTAL ABSCESS
===================

**Post-therapy periodontal abscess:** There are various reasons why an abscess may develop during the course of periodontal therapy (Fig. **[3](#F3){ref-type="fig"}**).

**Post-scaling periodontal abscess:** Occur immediately after scaling or after a routine professional prophylaxis. They are usually related to the presenceof small fragmentsof remaining calculus that obstruct the pocket entrance once the edemain the gingiva has disappeared \[[@R26]\]. This type of abscess formation can also occur when small fragments of calculus have beenforced into the deep, previously un -inflamed portion of the periodontaltissues \[[@R26]\].

**Post-surgeryperiodontal abscess:** When an abscess occurs immediately afterperiodontal surgery, it is usually the result of an inadequate removal ofsubgingival calculus or to thepresence of foreign bodies in the periodontal tissues, such as sutures, regenerative devices, or periodontal pack \[[@R27]\].

**Post-antibiotic periodontal abscess:**Treatment with systemic antibiotics without subgingival debridement in patients with advancedperiodontitis may also cause abscess formation \[[@R28]\]. In such patients, the subgingival biofilm may protect the residing bacteria from the action of the antibiotic, resulting in a super-infection leading to an acute process with the ensuing inflammation and tissue destruction. Helovuo *et al.*\[[@R29]\], followed patients with untreated periodontitis who were given broad-spectrum antibiotics (penicillin, erythromycin) for non-oral reasons. They showed that 42% of these patients developed marginal abscesses within 4 weeks of antibiotic therapy.

CONCLUSION
==========

Periodontal disease is a chronic widespread condition affecting a large proportion of population even before they become aware of it. It is therefore important that an early intervention is a must to curb the disease progression. Hence an early identification and eradication of various factors that predispose the tooth to periodontal disease is a must. Clinicians should also bear in mind the consequences of reckless and unplanned treatment because in the process of eliminating one problem, there may be an occurence of another with greater consequences in terms of tooth loss. Therefore, a thorough understanding of the local factors that a tooth is subjected to in the oral environment and their early correction can aid in preventing a number of cases that would become hopeless at a later stage.
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